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Abstract 



A fully programmable, graphics microprocessor is disclosed which is designed to be embodied in a removable 
external memory unit for connection with a host information processing system. In an exemplary embodiment, 
a video game system is described including a host video game system and a pluggable video game cartridge 
housing the graphics microprocessor/The game cartridge also includes a read-only program memory (ROM) 
and a random-access memory (RAM). The graphics coprocessor operates in conjunction with a three bus 
architecture embodied on the game cartridge. The graphics processor using this bus architecture may execute 
programs from either the program ROM, external RAM or its own internal cache RAM. The fully user 
programmable graphics coprocessor has an instruction set which is designed to efficiently implement 
arithmetic operations associated with 3-D graphics and, for example, includes special instructions executed by 
dedicated hardware for plotting individual pixels in the host video game system's character mapped display 
which, from the programmer's point of view, creates a "virtual" bit map by permitting the addressing of 
individual pixels -- even though the host system is character based. The graphics coprocessor interacts with 
the host coprocessor such that the graphics coprocessor's 1 6 general registers are accessible to the host 
processor at all times. 
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^B2^f^,SuperNES/ c i^^^jtt^^f. i Super 
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ROMSEL. ft Super NES fk.-JL*®* 

RFSH, i Mario £ t *ft* M 5 Super 
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25 ft CPU22 A-f JtftK*MttiE«a*. 

£S2 *Mjjm&£ t &7fi$l Super NES fcft jJMSftg jlfcK £ 
&ft±ttftft.**ft#PPU24*|* ft Super NES , 
1991 #4 ^ JO H fift******** 07/651,265 & 

Super NES * 8M*-|f:£ffl ftftJtftrftft 
3****#a*-ft*^VK*1991#M 26 B*ft#*ft/E#-f- 
# 07/749,530 "Bft^SKft t ^*ft#J[«#4L||[J|iHi« 

^ft^^^ftft^r^AMfltft^rSMiFll^ 19 0*$ 
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***B*A*4B #4^ftWSTR*##4ft,} 
&S&*f Mario «#x;## 8 ft4ft. X,Y ifp Z 4ft* 16ft«# 
4ft. HA4ft*24ft«|±*lt* : !it4ft. 

St * Super NES I**4t4ft#£. HD 4ft*«JB Super 

#4#*&x;#a<jl6ft4ft. ROM A 4ft* 20ft ROM *4t4 
ft. ROM D 4ft* 8 ft ROM ft#4ft. RAM 4ft* 16ft RAM 
*4t4ft. RAMD IN 4 ft * 8 ft RAM ft & % & 4 ft > RAMD 
OUT4ft*8ft?Aft#4«. 

Mario * Super NES RAM6»RAM8, «4£ 

Mario Super NES «fl#«t«-ft±**ft. Super NES » 



****** HD M Mario Mario 

76 * Super NES « Super NES ft****' HA ^*T# 

Super NES & Mario *tf 2 ROM10 * 

RAM6.RAM8 **. ROM 104 * RAM *** 88 &»BcJij 

* Super tt**«4 ROM «- 

RAM ***#*«. **»#-T.RAII4#«RAMCS* 
Mario Super NES & RAM 4Jt. 

ftftft* 16 ft**?**. 

%&ft%±ti, Mario 2 7 G(***/8 ****** X * 

/ A Y «*J:***ft«*« Z fl*. £ ******* 

************=*****4*, 

^ALWSOMXfrYAlfciMW*^****^^^^^^ 
Z 4 *(#***£ 76 Mario *tf 2 ft*** 

* fc* 60 **+******ift ftgfl ft * ft** ALU50 
4p*(ADD)*#. , 

iE***B 1 ttWHri&fcftjSP*, $ Mario 
ROM A ft, RAM *** Super NES ±*«*tt#f?Jt£tf** 
Mario 2 Super NES Aft#*ft*«| % ifc 

**ft***K**^**jE*ft#ft**. **fctf**ftltf*J 
JE£&frft Super NK ***K#ff*tf RO M 
#*RAM «Hi|**JR. £ii|#ft Super NES 
CPU ftJMhft*!*****^ ROM * RAM **, it* RAM *p 
ROM *****#***. 

99 ft © , Mario *# 2 * E 1 * Jff * ft ROM 
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RAM Super NES *ft*#«J:**. Mario 2 

Super NES AftJiftftft**, 
£tf#i**4rffftROM &*|*iRAM 4**3 ROM 
RAM . ROM 4 £ RAM 4 & , Mario *# ft fl £ 

ROM «'£*>* RAM Jf A. £&##*T> Mario *#T8UR«t 
& RAM ft ROM *tf ***x# ff 

_ Xf 94 ROM ******* RAM *JU - , 

E^IS4A, Mario $X WW 

#&#ALU 50.*T^****JH*#64# l ^«tt#*# 
52 #.ff^h, ALU50 Mario «^t^K#«J9f^ 

#**l.-Milli#4Wi80 ,ALU5o*#, 

^* , *^*.*«,#<t^^*f|f.jifB4A|fjSc f ALU 50 AX, 

Y *ft±*Mf******, &ffA#4HM#60 

S6t-#f^M^ ALU. 

Mario 2 £ *4*+A*#Kft**#,ff 3 -D |#^ 

V, Mario 2 52, «tfJ»*4**g#*fttt£ 

***** Super NES Jf*fl ^^^^#^^«4h. pf 

Mario ##$fr ft*. 

fttf^fit^lfcA*^® 2 *#Super NES E&RAM30 

££##£7, Mario ^ig^^^f^ Su- 
per NES #ffl* RAM 30 ifig|5*J:t;l£#S*fc. 

52 
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ftft*fc X * Y Super NES B 

ft RAM 30 «F**«|##tX#*ftft*M. 

52**#*HrftM*# f jb**3f*M + RAM 
******* #ft*ftft, KftRAMft*^4Lft^. £ X 
* Y £******«# 52 
£#££1 SMS* RAM. 

52 * Jf M PLOT X ### 56 * PLOT Y 
58 gft X,Y g t , PLOT X * PLOT Y 

(*»B4AJJf*)ffi£ Mario 
#&<BP*f- B 4B t 76 * ft* Ri *, R2 ) 0 

***«#52SMft*##54||«ftMft«4. ^p TW 

JMItfHUISIfRAM 6.RAM 8. 53 
RAM^^#88^RAMJfe4t^^RAMA 0 ^#^H^^iU^55 % 
# 93 *P RAM RAM D DUT RAM. * 

#M#52*# Super NES ^ft******^^**** < 

*ft**«*«*t, K#ikil«M*Jl--A«^-ft*fti*jH 

*. '*tt*»ft*ft*#4iMt*RAM f #*+tt**tt**4 
J8 M V £4 Mr * 07/749,530 ft* B **| * iff * # 

DMA Super NES #l9ft RAM30. 52 

4&«^ft*, ft*HK*#frirjkB#*ifj|jfes-DBB** 

*^£fcft*#££&#£##£, 52 3££ RAMD 

IN 82 *P#A£ 83 RAM 6>RAM 8 g&Jj g # 
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ft4*&ft{3U*#*ftttao &a£&>i&RAM6J*AM 
8 feftl&tt*9lMM9& RAM ftCfi^t^ttt^fiaft** 
7 BUM RAM M 9 A*ft»*a^- *^ffl4A+#RAM 

RAM 80 # Super NES * Super 

_NES &&&&$#&&fc& 0 RAM. ftfttt** 80.82-^-86 # 
RAM &Mg'88&«. RAM ft«ti#* 84 ft 86 /fl & 
RAM 6^ RAM 8 3 RAM 6, RAM 8 g & 

« A* Z 76 t m^l. £ RAM 

88 fci£ft$#4l 90 RAM RAM g«J# 88 

90 t #4k&^ RAM A ft Hrf RAM 6.RAM 8 
f MioRAM 88 € *T 6 Super NES A t* HA 

#^#5r£$£$&$liKREADPXXEL)#4» 

76 + . #&^BJ7,8A*P8B^ 
*W)*PLOT^#52#«-#*l!. 

fc*fcft*HP4!F# 62 ^ ALU 60 ^#4- Aft 

INSTR ^mtt^^tt^flr^CAJB-ffi^ Mario * ft ) £ A 5* M ft 
^♦Afc********. Mario^>{-2^^^^^Ti|3r#4 

Ttt**^B4B ft###&76 *#^##R15) 
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* Mario *# 2 ftff *«+VKA#? B 2 + ROM 10 

RAM6.RAM 8 M . *,#jE A R0M 10 ROM 
1MC**B 4B Mario IN- 

STR. ram 94 tf nj^^ 

.***«* RAM #**H 96 «il**««4M|lBJI^»-f* 

...AJbt _ 

*± CPU (BJ7 Super NES)***;**** ROM 10 
Mario Super NES Mario 

ft • Mario ft ROM 10 * ftjfcg 

Mario 62 ft#*#T-£ 

ALU 60.#*«# 5t*A**«#*« 

Mario ALU50 ^ 64. 

64 ##4&fHU X Y li«MU«|f 

******* 16 fttfMJ: 9 ft*«ftz. MfI«UM 
*-^****.*A^jjt#M*|fW^*V«f#-K^t^ 
*•**#*«*****»*#, «if^ 16 -jfcit^iik^^^ 

4M# 60 ft[b 64. 64 #*ft* 4 

16**Hr*****J»*#4. 
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R^ft^), DREG <*ft£)=Sreg * R6 
fc£*##R4/DREG(tt/*ft). **&t** *#*32ft£* 

1«*# R4C0-.15]=SREG[0.»7 ] « R6[0». 

— 2,Xf R4[0».15]=R4C0-15]+256 * SREG[8 

•••15]#R6[0...7]. ****** 8 ft, 
$ft. 

j**3,X f R5[0-15]-.CY+(R6[8-15]»SREG[0 

•»7])-j-256,*J±#^. 
#*4, X*##-^, YfW.. 

R4[0-15:=R4[0...15]+256 * SREG[0-7] * R6[8 

-15]. ****** 8 ft, £ftflr*r&fc$ft. 
#1* 5, Y f ,R5[0-15]=R5[0»-15]+CY+SREG[0 

-7]+R6[8-15])-r256,iP±#^ 0 

#3fc 6, X,Y f ,R5[0-»15]=R5(>--15]+RY|>--15] 
*R6[8— 15], 

* ft* *# 64 

#J&B 4B, A*4ft#g|J*M<&B H ® 

^^A**^^#RAM94.it^^*^^#(CACHE) w itt>&^ 

"CACHE"#^. CACHE #+tt£ftft<Mt£t4ft* 

* RAM , 1 flj A * RAM * £ # Jh . i *ff CACHE # 
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ROM 10 *>* RAM 6,8 **4-**4*fftf]±ir«*llJ. Jt# 
«# A«f"A**«#"RAM 

*K**«*«*4tt#KAM*iB*X. ftS* A 512****5 

94 tf£ n ROM *> RAM #*. 

«S*«#RAM 92 ^W4tt*t#.ff*#^«*it##, * 
PLOT S4(ff4TI««)#«*?A RAM 6, RAM 8 
*. «**ff***«* + *AROMl0***il*ft»*HiiF, 

ROM t*ft*«. Mario *i*#4*ft#j*jHJ|* 

ROM * RAM «^#jR H . 

^iSff* ROM #g##(t, «fr*&«»4«# 
RAM 94 *«*4£Tftft 6 #, **t**lIMROM *t*« 

«#**«ffft. A CACHE #+**«, * 

60 *?****«j$**«*#RAM .*«JFff**- 
#j4^##*g«lF*at#RAM ROM 10. 
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cache ft+mn&M&e ft txvi&xii*tfi. 

* 512 *f#£X«X4ft# 94, tfcftjEajfeXft, K^5±t 

512**AAX**#94 MVNTMXtttAROM ioitff.it 
***XX7££fe7#S«. 

^4HXX*Xt#jirAX*X#ttX#X-X^«(rAX«X# 

72 *bfcX&£# RAM 94 + &XX 
fT#*..*AX**##*ftjfc* Mario JM-iM4Xj|&--«# - 

#4*^XXAX.*4lrAX*«# RAM ^W^F^Aa^ ROM 

10 . *T K * &X&&££*!|& 68 A Super NES ft Super NES 
ftlMXHAft***** 96#AX£ft#RAM 94$fr##. 

AX£&#£$# 68 *X#{t*#&* PC ttgKJtftAX 
%X#X^X#X70##,^AA^ft>|i#f|#^AAXX^tt 

£ & ROM 10 ft dl TTitX ##*T X*lf . Mario 
ff*XAX RAM 6;RAM 8 X*fc.*f #4 Mario 

AX RAM 6.RAM 8, t*MMP& RAM ftXX 88 * # 
£fc#RAM ^A*Xi|ff#X*^. 6 +XX, £ 

X^if>h#X#4i:n«AX^XttX^#j( 

X*XA, X4*aiffX-^XAXX.-^*AX#Xii. 
X^(«LXTXttXttX^4Xt XX4)i 

FROM R8 i#R8#A(R13) 

SM (R13) 

SM (R14) ,#R0#A(R14) 

TO Ri 



28 



FROM R2 

ADD R3 I*f?,rl-r2+r3 

TO R4 

FROM R5 

ADD R6 »&*T,r4=r5+r6 



FROM 


R8 


\ #R8#A(R13) 


SM 


(R13) 




TO 


Rl 




FROM 


R2 




ADD 


R3 


>#.*T«rl=r2+r3 


TO 


R4 




FROM 


* R5 




ADD 


R6 


»&ff »r4=r5+r6 


SM 


(R14) 


»#R0#A(R14) 



&&##£T, RAM %A$in#-e[& 
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^ * # GET B( W )3 #S §8 

.*/«**•«*-*«**. **»,,. B «**&ss2; 

J*KJMM#*iril*4fiftB0M. xaft#«K)i€. 

****** 76 * R 14 ^ t uu 

_ *9**.****|»J* ROM ^ RAM ftftfe ~ " 

*>H4B«*. *** RU 4? ROM 104 
tf. ««***#&*** R14ftft«. ROMS** 104 
.J ROM ROM ROM «««« ROMD 

*«**«**«*«* GET B 98 t . T©?i di 

***GET B *## 98 +«^*»*4«ff#«. fc****** 
** 100 *-t ■ *«** 2 Bt**Afl**C* 76 + ***** 

So 

££##*r, #£^arom e*a«#«#- < ^ a ^ tt 

*******«##**#T*ft»«**J», Mario 

fW.GET B **# 98 SfKlltttM B 4B * 
* 102 * RAM 6.RAM 8 *«£ 

***«*76 + E#* + *t-16ft$*#<R0-Rl5) o ** 

**#R14**jfMr «!&*«**# 
WaAROMOfcRAM)**^*.*,^ 

***»*»*<MW#<GETB**#9»K*KJS*GETL 

l*J** t :'* GET «#«Ris * a *it 
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M M S *», ro 

*» R4 Air A JtX « 91 A«* A » R4. 

**ff«^F#4*«^*#J|RlURl2 * R13. R13 

*ff £*##R12 R13 

**ft«+«M«**ft#CRl5>#jUMr. Rn 

.. .SUUtMXMB — - 

*&&mZ* 78 * 76 fc/B 

Ro-Ris «#jE**ffMr4l*#44(r#< t "iir4W*l» 
^*##****ff4lrT-*#4Mi(|^Mr. 78 

#**tt**#*tt**X*Y4H. 4BJJM*. 
#&gfl£#78 ftgfflT, #*Mf##Ro-Ri5£Z4aSfc 

ROM 104 & Super NES HA 

£ Mario ftJt&itXtaftttJift ROM 104 

EB 13 A ROM 10#***47KHJIA*&!1 

# RAM 94 ««&xfc*fe&fT#4. ROM 104 RAM 

# 108 Super NES Mario $>}• *#*£:M£fMt 

Mario $#£*|Att*t## 
(#I*p£#### 76 * j£& RAM 6* RAM 8 + ),&£4fr##T«r & 
Super NES CPU #*, fl*P 0 # 

*-*ft#*»jEAfft#*,«ill#*.**ffCGO)-'#*Cl** 
Mario ^>fiE^^#W 0 Mario &##jta£fT )|R0M 
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Um 4A*Pffl 4B Mario Super 

NESt«^, ft Mario %X*#¥t0*&***to*&ft&*. 
£ Super NES ff£ , ROM 10 + iMSa##5l & fc£ 

, * Super NES #2#*P Mario * 

**tA«^**Ji*#*-rT^ USP 4,799,635 

Super NES CPU 4-f*#:fc&, &*T^*#* 
3fp Super NES ±£fl £#*##*€#2*ft^iiE£#*$;fT& 

Mario MAf" £i£-tf*>J, Super NES *T 

*£fc*!i:fcxt&#*£# ROM RAM #*. i Super 

NES f $*»Jfl Mario ^>H-^^gH^*#,fTB3^ll#^ifc#at# 

Super NES RAM Mario + # 

#tf £ Mario ###f£&ff# Marion 

##*fc£t£AMario Mario 

B#ttt£*P|r*#a#. *'Jtf Mario 

Mario ^>H-^jthS^®®t^^A*r^#^^«#^ 
ft|*f, Super NES f^KII^ 128 
it^ Super Mario «^*RJ:T**ftff^»ir, 

i Mario «^^J*7* Super NES Ifil^^^lfe, *^ff 
STOP , > 4 - f * * * Super NES & & ft Mario & 
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*. 

Mario *tf */B f *ff**t**«*at#^||^tf ^.jj^f. 
S-«*£*5ff#lff. *«#-^ttft. X$ Super NES£ 
RAM j£ ROM &&jE tb Mario %XHLM 

^. Super NES^i*Jfe^ Mario ^#ff*^^«. SfcBPfc 

Super NES Mario _b * RAM # ROM & £ 

_1H , Super NES SgT^&tfA*-? 9 2 + ##X# RAM 32 *~ 

ai±#£r£&tf# Super NES ROM £ 

iWKl'feftXftRAM , iff iyj&Etffij Mario &#&fr;g#, 

^i 1 S 5 * gf^ & Mario t>* )k ROM £#rg 

£ 6Ns4t&£###,frft*9 ffi * ± CPU Super NES CPU) ft 
#. fT^atfrMarioCRUN MARIO)"a# & B 5 ft£ 

#flfrg#~*bi£##a#A£# rom io m 2 t 

#X# RAM 32 Super NES CPU &fr. #££ Mario 

$.ft&ttti, 3U±CPU &fT&$*T£#. 

*P#Hl25#f#, £&fr± CPU flfr£# RUN MARIO tf, 
Super NES 3F#&£ * 

ROM lOfcflJUi-CPU #X# 

RAM 32 t . 

£#^127^, Mario ROM 

10 ft4#ttg*** Mario £ ^^p^^g 129 Jjf 

* , t #£fc*fc:!!fc##ft;£ Mario W£4t* 

J«i£. *P#£ 131 #f 4 *|M6 256 

I/O *A/frdJ CPU Br 
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* ROM * RAM Mario ft 

^ROM^RAM^a^fj^^^, HWMario^ 
#*T*:***#ROM &£,#RAM 

£tf ROM *> RAM ^fcJTMario (Marioowner)^ ^, 
*J ± CPU Jt^F ft A ROM * RAM * A jft ft ROM 4 RAM * A. 

CPU *B* Mmt ROM ****** " 

ROM Mario Super NES 

A**ik«r##^ftSDp«NES-Mar4rJt« Mario 
f £**MS*ROM **$#£*. 

*p*miZ3 & Mario #/|-#**i|-##£j:#fc£ 

± CPU A Mario * ft * ft #4 ONt 135) . 3 £ 

+ Super NES # # £ Mario **a*A7*fi«fr 

#a#jhCiF* 137). M^Mitft t«f«t. 4± cpu 

# + ft<#*'l35>. Super NES *T « iti I # 

fB2 + RAM 32 ft**ffl# Mario #3£#*?#;fT 

&&fr**ft*&. 

Super NES Mario 
76 t) tt**** Mario ##iE£i*fTft Mario fc«GO«#i$ 
**Bft*a87).^4.B«ttlo*^MF***##t^ + f#** 
ft A 6(* * Mario *± CPU |f ft* ft t ft fr> ft* . *# , £ 
± CPU Sft**ftttf:fc£<135),*;fe£ft Mario ft&*##fc 
*I##A Mario *tf «* + «iK#****** 
fcfllBft + ftfc-*). # Mario *^&#jbatff(137).**ft^^ 
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RAM * ROM * Mario Super ^ ^ RQM 

*>RAM Super MS a***®* 

«A RUN Mario 

i CPU 22 Mario %*$A ROM Mario * 

*. ***±**#jfc4R0M *♦«.** 4#*||CPU2J B* 
Sl*Bff4ROM#*, t ROM Mario *jf**.i 

Mano «##-*f**f ROM Mario ^Jfe^jp 

iJj-ROMM^o ♦taffjirr*- 

RAM 

* Mario ROM ft Mario * .CPU22 

Mario R0M , -t*** 

A ROM**. *«*#«. SP**** Mario CPU 
22 ROM ft f %T , Mlrio ^ £££ ^ - + ^ 

* ROM Mario £tf * * T> fl|* + 4 *» fi| , Mario # # 
+ Super NESft&* X # RAM 32 +«E 

**«. *-**tt**«$00.|het*JUMP<##) 

£ft*$oo . oioc. S $00 . ffex **« *t*« 

CPU 22 JUMP « til** ftft* $ oo . 010X. ***** CPU 

22**4RQM10#**«jfe#*ROMlO, 

Super NES ft ft « RAM 32 + . 4 ram ft + ft M * *«+ 

v«u« mM4R 

*ftfc*fct*ifc. * Mario *^^ftf- Mario *4 ROM ft#* 
4. Nft«4*t*K0M + 4*,*, BBf******^^ 
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JHiPlftJMfct »f RAM ttttffiflsEtt**. 

Mario **B^*«M#^^ft«ft#7 

#4£8ft#4, -ft*H^*#**rt*f?. ftit*U4ir 

* 8 Marie » «^*4*4|*-«#«t#'#«il 

£at&r&&i>#4#M. ^4^r*a^a^ff^^ sue 4 24 
ft. 

Mario #a#^#4JB^*ff**«r**l«A**ft# RAM 
Mario &£TEttH &&g&£ft#£4 

16 # 

0 - . #Jg 

1 2 

2 c 

3 8 
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4 v 14 fcft 15 3fc#]X0R 

Cft 15 ftJMMMMfc]) 

5 g £*T#&i 1 Mario 

6 r (RH) ROM $ f fc*jE£$fr 

«GO"#$(ft 5>&&A*l"*m*% Mario 
- -M***-^"*.**;* W Mario *#6#ji:as*T<£&*&;*£-- ~ 
+ *T#^i£J!| Super NES). Super NES &ig£Mfc& e # 

6 ROM ft**.' ft*?*** 

* Mario CPU 



ft 






8 


altl 


$X(ADD-*ADC, SUB-*SBC #•••) 


9 


alt2 


$ J£ ( ADD-** ADD # , SUB — SUB# 


10 


il 


±BP£?ft#(£ ih tftft) 


11 


ih 




12 


b 


SReg # DReg, * WITH 


13 






14 






15 


irq 





£*pJ:^3£#ALT1#£H^ADD(;&p&) ADD 
WITH CARRY #4. M SUB TRACT 

SUBTRACT WITH CARRYCf #4. $4 

ALT1 
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ALT2 ADD ADD WITH IMME- 

DIATE DATA 06±Vft#**i*>,ff# SUBTRACT **** 
SUBTRACT IMMEDIATE DATA "A*"*!! 

.ft 10 *ft 11 MfcAJIHMijrfcftjfs 
*±Wftft*1T***. 12 £X"b";fr*, 

_ _##ftftJL.§_£4MT* Mario %X Mario + 

*TJ:ttfttt&4MF#K4s Mario &>|-:i£&##£$#|£ 0 
Mario 16 ^*pS 4A fP 4B 76 ft% 

fc**J:ifJ5fifeW4$r. $#&R15 4 







r0 


ftDRegfrSReg 


rl 


PLOT #4/8 * X 


r2 


PLOT #4/8 #7 Y 


r3 




r4 




r5 




r6 


FRMULT *P LMULT #4/?! 


r7 


MERGE (£#)#4J8#*1 


r8 


MERGE(£#)#4/i!#*2 


r9 
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no 

rll 
rl2 
rl3 
rl4 
rl5 



************* 
LOOP(#JF>#*ttifft 



JLft PCBANK - 
8 ft ROMBANK 



ROM 64K A 

RAM 64K * 




8 # RAMBANK 

16#SCB 
8 # NBP 
8 #SCS 

256,320,512,640,1024,1280 

(JIW 16*i20^$#jS, ^2,4^8 

Mario ^^^^^^^^ CM0D£ W##lff 

****** i6 s* 256 m*mtzm%*n. 

CMODE T| 

CMODE ft 0 

#&#£0#(#$H#) 
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£ft o=i*#4###&***=o 

£ 256 #£;ir*.&ft 3=0 tit 
#ft 0=1 *>#£*?=<) 

# 256 #&#£.&ft3=l tf, 
#4L0=l*#m*Z* =0 

**fcjE*OFF =1 

- * H OFF ft "IHUklHE*!^ 

CMODE ft 1 

#(xpos XOR ypos AND 1)=0 &#!£*** 
#(xpos XOR ypos AND 1) = 1 * 

#S*!lMr*£JW#ft*fc**** o 

#256 ^MMIMAI 

CMODE ft 2 

fc***#feft 

* 16 256 CMODE ft 3 #£ft itf 

i*ft#*ft,COLOUR **##£*###!****#£ 

**** ***** 

OB**f*flUM-*Stf ******** 16#£*^S 

'#*£**#*«**** o 

CMODE ft 3 
**ft . 

256 #ft#4ft*N #fc****&#IH, 
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COLOUR ^4*&*ifc*£ir. 



to ft 



ibt rO, $C0 

colour 

ibt 



cmode 
ibt 

colour 

plot 

ibt 

colour 
plot 



ibt 

cmode 
ibt 

colour 
plot 



r0,%0000 
rO, $97 



rO, $30 



r0,%0001 
rO, $40 



stop 

|16 2 



!*#-£$ CO 
1*0 



#&#£$7 



#$0 
* =0) 



i #&#£$0 
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ibt rO,$CO 
colour 

»bt rO,$CO 
colour 
ibt 

cmode 

ibt 

colour 
plot 
ibt 

colour 
plot 



f *#£$CO 



ibt 

cmode 
ibt 

colour 
plot 



r0,%1000 
r0,$47 



rO, $50 



r0,%1001 
rO, $60 



>4#3 



i #&#£$C7 



$co 

* =0) 

i £ # 3 1 



stop 

ibt r0,$C0 
colour 

ibt r0,%1100 



iE#3*P#2 



cmode 
ibt 

colour 

plot 

ibt 

colour 
plot 



r0,$74 



rO, $03 



ibt 

cmode 
ibt 

colour 
plot 

stop 



r0,^1101 



rO $08 



$G0 

?=o) 



> #&$&$C0 



Mario $/t##4M#*:0fe***. frJijfc + jJhfcH 
(FRMULT)ft#£?#&#4<LMULT) -jfe***. 

#&(*Pf ##R7,R8) #tttf3^#^-Att^A^VVHfJ[# 
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Rll * R13 *A*tt«?«**fr*. rii % 
11 #*£***MUfc. *#*Ri2 A 

*±JMt. *£*#£R14 It A ROM 

.MRU. tff*ttJNUUUftill~** . -t*££ts>- 

EflJl^t #"&te4fr##(Other Registers)", 

&fr#£# ROM &2.3k%M 24 ft^Mfr^. itJfc&fttt * 

#H*a^^##K(PCBank) 

ROM #fcE*##<ROM RANK)******^, WA* 
Mario &##g&####;£ROM 10tHl«lt#, 
*ft**»*»4SF»|Ef#»Rl4 + fiH6ftROM*4U:. 
RAM MKHI (R AMBANK >#flf*l!MsiHfceU* Mario 
&##3&##RAM iiF***irJll Mario AS # 

fc4ifc«H, *T#RAM frROM f*j£^ Mario 

&##ROM * RAM #*»4:-*£a. 

#®Hit^##(SCB) #A*#fc£#;*:k, 

SCB#ft RAM + *#*#*3tAfc*ifc. 
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STOP Mario &&A***tf&ff ft, MJf 

•GO»#**# t Etf£A£ + *Hfrt£±CPU. 

CACHE *« * Mario #>|-&fl*g# RAM 

* RAM &fi ROM. #,ff CACHE § 

.JUML*#«** 

Mario ?mfcft£*###4s 

Mario «n»^|"tr*4, ^ 21/ */ & (to/with/ 

SReg *P DReg t fl«*Mt * RO. 

SReg *P DReg RO. # Dreg Rl5(g#i-j-& 

#>.BW£T-*4*R15 

lsr >rO=rO|^^# 1 # 
to r4 

lsr ir4=r0 1 # 
from r4 

lsr ir0=r4 I^^T# 1 # 
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altl 

from r6 
to r5 

add r7 »r5=r6+r7+^ 
altl 

with r3 

add r3 , r 3= r3+r 3 + (650 2 rol) 

FR0M#*«l*£tir4». 

ft ft RAM 

LOOP#4ftft*T#ft#:fctf*##Rl2 £R12 
ft****. R13 + 

Altl,Alt2fr Alt3*ilt«<t**4SF# + ±iff**^#*e(» 

PL0T#4#tf^£#&ftft*ftXfr Y#W£#, 
X ^ Y Rl ft R2 +JJf*# ft)#tf£ ft#ffi#*J: 

COLOR PLOTfc*#4"&#fcRl # 

4. 

# Altl #£*^jQ|#4Ht*iMMMr READ PIXEL (fc ft 
fc*)#4(RPIX). &i±&fri*ilift*#*, £#£JI®#£J:# 

*Mtba***#4tJJf#*llr*--#*t*i(rllft. color 
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ft************************!:-** 

cmode #4*r#£##ft# 

CMODE il^MiliitKitwttAW^iw^M^^jBt 



* R14 Jt^*# A ROM ifa . 

GETC#4^ROM*lBJ5f4!F*^ir##*A^ft*## + . 
T*%W«JRBt«#*Jfc«^«*tt Mario 

$0 ° " STOP ft Mario £ # # jb fr # £ 

65816 IRQ g=0 

* 01 NOP 

$02 CACHE #&ft&£#Ha:*;&PC#_&£ 

PC * 

*k-rl5, £&£i££##&£# 

$ 03 LSR 

DReg=SReg LSR1 
$ 04 ROL t*ft«*£* 

DReg=SReg ROLl 
$ 05 nn BRA sbyte ft 

rl5=rl5+##-££?tf# 
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$08 



nn 



$09 



$0a 



nn 



nn 



$0c 



$0d 



$0e 



$0f 



$06nn BGE sbyte ■ 

#(3 XOR *>-lJlrl5-rl5 + * 

$07nn BLT sbyte ******** 

#(sXOR t)-0 J|rl5-rl5 + # 

BEQ sbyte 

||-Xirl5«rl5-+-f-#^^ t - 

BNE sbyte #*$-f 

BPL sbyte #^riEMMia## . 

#s = 0 rl5«rl5+f 

BMI sbyte 

& s=:1 *l rl5 = rl5+^ #-f £ f 
BCC sbyte ##fcyfr 

BCS sbyte 

BCC sbyte «JH«i£## 
£v=0 JK rl5=rl5+f 

BVC sbyte #ittiD 



$0b 



nn 



nn 



nn 



nn 



nn 
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$10-$ If 


TO r0—rl5 


DRcg % rn<T-ft 

DReg=rn 




MOVE 


rn=*SReg 


$ 20- $ 2f 


WITH rO - 


<#ft)# DReg *P SReg * rn 




rl5 


(£^P@##b#^) 

DReg=rn 

SReg=rn 






b=l 


$ 30- $ 3b 


STW(rn) 


£rn SReg 
RAM [rn] - SReg ( * ft/ft * ft 
*> 


# altl , 


STB(rn) 


£rn + SReg 
RAM[rn]= SReg.l OftftftJ*) 


$3c s 


LOOP 


fcrl2 &*1 #rl2O0'AMl&# 

#f(|rl3 

rl2=rl2-l 

£rl2<>0, Jill rl5=rl3 

(TO/WITH/FROM 


$3d 


ALT1 


(*ft)#* altl S# 
altl = 1 


$3e 


ALT2 


<tft>#* tlt2 JMt 
alt2=l 


$3f 


ALT 3 


(tft)#&aitl&.alt2 

altl = l 

alt2=l 


$ 40- $ 4b 


LDW(rn) 


A rn + #4fe:&fc## dillJi DReg 
DReg= RAM[rn]<£ft/^##) 
<ftft*4Lh**iE«fcA> 
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# altlt 



LDB(rn) 



$4c 



PLOT 



£ altl , 
$4d 

$4e 

#altl : 

$4f 

$ 50- $ 5f 

# altl : 

# alt2: 

# altl+alt2: 
$ 60- $ 6f 

# altl t 

# alt2 : 

# altl-f-alt2 : 



RPIX 
SWAP 

COLOUR 

CMODE 

NOT 

ADD r0»Tl5 
ADC 
ADD 
ADC 

SUB r0— rl5 
SBC 
SUB 
CMP 



Am f**&ftft_b(Xtf 

*>£S|DReg 

DReg.h=0 

DReg.l- RAM[rn](^1T^#) 

*'l.r2(X*Y)*#***.fiftrl 
**(N.B. #***rl*r2£? 
±, RAM ttftfrjfc 

_ ______ 



rl-rl+1 

*dJ&rlor2(xor)ftft*ftj06 
DReg- A(rl,r2) 

DReg. h=SReg. 1 
DReg.l-SReg.h 
#£PLOT#_ 

_ = SReg 
#£PLOT#_#£ 

_#£=SReg 
DReg = # SReg ft £ (NOT 
SReg) 

DReg=SReg+rn 
DReg=-SReg+rn+c 
DReg = SReg +#n 

DReg=SReg+#n+c 

DReg=SReg-rn 

DReg=Reg-rn-c 

DReg=SReg-#n 

SReg|rn(z,s,c,v) 
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$70 MERGE #r7*P r8 #fi£?<£#f!| DReg 

+ 

DReg.h=r7.h 
DReg.l=r8.h 

*****«±**#*. 
s=bl5 OR b7 
v=bl4 OR b6 OR s 

c=b 13 OR b5QR v 

x=b 12 ORUORc" 



$ 71- $ 7f 


AND rl— rl5 


DReg=SReg AND rn 


& altl t 


BIC 


DReg=SReg AND NOT rn 


# alt2» 


AND 


DRcg=SReg AND #n 


# altl-halt2: 


BIC 


DReg=SReg AND NOT # n 


$ 80- $ 8f 


MULT r0- 


DReg=SReg»Rn(##-f #} 8X8 




rl5 


#) 


# altl : 


UMULT 


DReg = SReg*Rn(^f # * # 8 






X8#) 


# alt2 : 


MULT 


DReg=SReg* #n(f #-f ft 8X8 






ft) 


# altl-halt2s 


UMULT 


DReg = SReg* #n(^f 8 






X8#) 


$90 


SBK 


# SReg RAM 








$ 91- $ 94 


LINK1-4 


#^0^ih^^fij rll 






rll=rl5+l-4 


$95 


SEX 








DReg. [bl5-b7]=SReg. [b7] 






DReg. 1 = SReg. 1 


$96 


ASR 





DReg=SReg ASRl 
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# altl, 
$97 

$ 98- $ 9d 
if altl, 



DIV2 

ROR 
JMP r8- 
LJMP 



•rl3 



$9e 



$9f 



£ altl , 



fc#2(#*A) 
DReg=SReg ASRl 
#DReg=-lH!|DReg= 

DReg=SReg ROR 1 
#&M rn 

rl5=rn05!&##) 



(ROM Bank * | SReg) 
rl5=rn 

g# ROM##g^#& = SReg 
LOB ft*? 

DReg.h=0 
DReg.l=SReg.l 

FMULT 

DReg = (SReg • r6). hwCfft-f ft 

16X16#2fcj£) 

c=(SReg *r6).bl5 

LMULT 

DReg= (SReg * r6). hw(## ft 
16X16##j£) 
r4=(SReg#r6).lw 
c=(SReg*r6) . bl5 
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$ aO- $ af nn 


BT rO •••rl5,sbyte 








rn $ 








£ altl t 






LMS r0—rl5,byte 














rn = RAM [byte <<1 ] 








#alt2, 


SMS rO— rl5,byte 










• 




RAM-[byte<< 






1 


$bO-$bf 


FROM rO— rl5 


(tr&)£SReg= rn 


£b, 




SReg=rn 


MOVES 


DReg=rn 






(z, s & v (ft 








$cO 


HIB 








DReg.h=0 


$ cl- $ cf 




DReg.l= SReg.h 


OR rl— rl5 


DReg= SReg OR Rn 


#altl, 


XOR 


DReg=SReg XOR Rn 


# alt2i 


OR 


DReg=SReg OR #n 


# altl+alt2: 


XOR 


DReg= SReg 






XOR #n 


$ do- $ de 


INC rO— rl4 


fcrnit* 






m=m4-l 






( TO/WITH/FROM 








$df 


GETC 


A ROM H^JIJfciB^ 
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#alt2. 
#altl+altl2i 
$eO»" $ee 



RAMB 
ROMB 
DEC r0-rl4 



$ef 



GETB 



# altl , 



GETBH 



# alt2 1 



GETBL 



£ altl + alt2: 



GETBS 



$ f 0- $ ffnnnn 



LWT r0— r!5,word 



RAM 

ft=SReg 

ROM 

*=SReg 

fcrn 

rn= rn— 1 

( TO/WITH/FROM 

. 

A ROM ft>+ft#iD* 

DReg 

DReg= ROM ft*j*ft 

**. 

^ROM ftJj'ftJfciBaSi 
2 DReg ft*** 
DReg = ROM ft J* ft 
♦ IT. 

DReg = ( SReg &. 
$FF) + (byte<<8)(# 
M WITH) 

^ROM ft^ft^iim 
1 DReg ft 1* * * 
DReg = ROM ft 3+ ft 

A WITH) 

^ROM ft^ft, * iB 
DReg 

DReg = ROM ft 3+ ft 
#±BP££flJ rn t m 
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#altl, LMrO-.rl5,word 

M rn % 
*#) 

#*lt2, SM rO-rl5,word *rn#Jtftrfft$jt 

ifc 

B 6 5 5? 17 X*#*«*tB ■ 4A*ffl4B ftf^HB* ft ft 

- **** a M«t * wr%&&m£mm& * i~ 

#ft£#£J#fc#*ffl?;F;£-F®#B + ^ib. 

*Ttf# ALU 4tc 50 ***fc#*«M^#^B S.iPg 4A 
* B 6 ALU 50 4 X,Y *P Z 4ft#*. H * . Mario 
^^F##R0— R15 £ ALU #31, 

ALU50 ft 16 ftfc*&/ 152 .ftff***,****. 

ALU50S4Mtft*«AND»**t* 154.«OR-«** 156, * 
EXCLUSIVE OR 158- 

ALU«4#t*Hr#ft^tt*. #**tttftft#ftsjft 

ft**ttftftffi#**£* 160 164. ALU 

*ftt**t *&, m%m%% m m.x & y 

4ft*' B 6 #f^Jy ifefc 152,154,156 *P 158 

*P&JI/M&J£ 152,** 154,156,158 #ft#iJj 
***4flfc»a* 16 ft,6 $ 1 164 **. ftft 

**«/*iMU52*7AX4lM**i6ft, sfcfc&jij^ 
iso ^#4M#*A»ft*4<l Y **ttft4*«4 

***ft*. 

ALU50 CPU #** 4 4* 166. CPU # 166 J* 
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M ■ r £ *■ ******* * * t •«»#;EL 

? 256 % 8 RAM #ggg H:gfo 

t 208 * 

£ - f *1 Y X V *** 2 02 >2 0«. " 



*»ZZZ???J ******** 
i 14 ;!!- 21 » ****** «• «. #* x # 
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210 

g| 8A ^$#^g$S200 ft ft 91 £tf PLOT 
(PLOT) A READ & 0 (RPDC>4>4 tt«T*GLJlT£&ft&M 

&^o& D- 8A If # , 1L& 200 &ftiMfc***#ft 

210 ft^lBM AND fl 201 200#£&. 

Jfctt***#* 2ip 8.ft«ttfl^^«aiUfeftft«lUPt- 
200 Y&JittiBAa^^tttil&feM^ $<&&3f$RAM 0 

• t& 200 PLOT 1§>4&#&&^ 0 &&&fjft 

41 200 & READ RPBC PI *i4tf 

^J|#;f3f 206 K«lBJ|RAM.^J:|fi£. #M*p* 

$WJ:#'&®£ft$fe;§&&fT READ&&++. ******* 
#$£&&206 

£^«&RAM %&&M$%RAM BONE, t*9! 
a^^RAM#^ o ^Ji^vRAM^^1ir^^^#i£0^ 

& 206 Ml+WMWt&*m*%o #*tt«j#2oo€««[ 

& 206 RAM 9 Aff4fljfcttft#iftMr9&ftltft# 

X*. 200 S&ft**#ft&ff * 200 *&ftft& m 

*a|A#^*irMrJlwir*<scR.'MD)fl[#l#^. 

#ft*MI**2OO/ k 4ft0fcfc&2O6 ftftJMEfcttar-e* 
ft ft DUMP(&£Eg 7 # 0 8B &«J 

*-200 JS^^ftft^^ft^tf^CLRIWfrftftft** 
*#««*^LDPND##«#^ft^**»##210. j? 
4, 200 7* £ J? &^@8B&lflft$£&&£7G#& #LD- 

pix^bpr gUflr-fr o 



57 



*4**A4#*ttl!*200 # PLOT 

LDPNDaDPND#f*&f!lfc***#*2iO 
ft##BU#*a*#212 JU!lft**t#*2io 

CLRPND £***9!**ft* B^fl RAM *ft RAM £ 

IM(Mirtir**Jf • 

— ffl 8C iWt*#*#^*IJ# 200 fcfcftitHb-***— 

52 *»TS*#X#. 200 
52**£/B. *^»4A +****## 54 ft**'*** 8X8* 
206 ft*¥*T. *fcfc*206 *ff**fl**!*lll. * 
54 COLOR ^4£fr. PLOT**ft 

*ftit*fc*#* 54 *+t#ft**6*#***6£*. 

„*#&202 t*3ftttt4T*MAAlr. *#*#***fcft£fc* 

#***#&210£/fl*i£;it#1»£##&f 

*X*.*#*2io***l!*ftE.*anl**4lr***^«ri« > N 

*ft***## 210 200 ff\fk 

thfe^ LDPND ffi****#*flr* CLRPND ft*. 

#j(rJtlf*#WKi******W**ff^**#^^. - 
&£#tt&#*U£Afi] 8X8 *fcfcfc 206 fttfjftf" t**»*» 
*£*#-»**. *HMJfl/B#-f#*X f#*202 

*4h«r*tt4r*ft**^^***#*2io +. 
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X 202 3 8 *#**JMMt«J|ft**t## 

210 +.4T|f«M«ltt^*j|*8-^ft*s(4. **A**W 
HHE,^ A&&206 A Hi RAM 6U 

RAM V&BtHL&fr 206 «T if *&fc*rtt#£*#. 
£#51* RAM 206 

6 206 RAM 6 * RAM 8 

#^«*ttf^«5iftff «r. -*&*f-#*lt#Jff*JH tt£ 4,16 i££ 256 

^^^^^T^f^^. 256 

it* 256 16^f^4 ft, 

#64£1T 0 

±*. Super NES *#Klfftft**. 

«*»(128>M**fcftJHF) 



16 


32 


• •• 


1 


17 


33 


2 


18 


24 


• 


• 


• 


• 


• 


• 


15 


31 
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Super NES#*|*-f 256 * VftMlf 

DMA ftgtfH Mario tftf 128 * 160 >h 

ft*&#j*®_t#&. **J^*£*32>M^< 256 >MMt. 
TlP^#**#«liftW^^*^ftft^ft«ft*ftft|J^ 
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ft** 

0 %10000000 

1 %01000000 

• • • 

7 %00000001 

ft********** 

4 16 
16 32 
256 64 

16 20 

4 256 320 

16 512 640 

256 1024 1280 

«*#*AJ:-* WJ: i *f 15 #t> Mf ^ 
ft*V*ft*jW*ft*»*. *ft*WIMM«ft**M*« 
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» AJC *P Y £ 16 # 

* **4#*HI 

Ida Colour 
asl a 

__tax 

t^Siit^W o*pi 

Ida maskl tab, x 
sta maskl 

Ida mask 2 tab, x 

sta mask 2 
rts 

i #ft#iPte#i£J!| Y^Z 

Ida plot xl 

asl a 

ta y iY & X # 2 

Ida plot yl 

asl a 

tax iX £ Y » 2 

Ida pyoftab, x 
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clc 

adc pxoftab, y 
clc 

adc drawmap 
tax 



lda.l bitmapbase, x iDt^^lfcjfr ^ 

and pbittabn,y , 

sta pmask 

' and pbittab,y 

ora pmask , foK%<$L%* 

sta. 1 bitmapbase , x > # J!| & & ft 

Ida. 1 bitmapbase + 1 6 , x 

and pbittabn,y 

sta pmask 

Ida mask2 

and pbittab»y 

ora pmask 

sta. 1 bitmapbase + 1 6 1 x 

rts 



pbittab 
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rept32 mum-col 

dW f 8080 ' $m0 > $2020, $10 10, $0808, $0404 
$0202, $0101 

endr 
pbittabn 

rept 32 ,num_col 

_-dw_$-7m,.^^ 

$101 
endr 

»***»o*i*»tiWci<io«is) 

maskl tab 

dw *°°° 0 ' $00ff * $lf °o> «». $0000, $00«, $ ff00 , 

«J> till 

dw $0000, $00 ff, $ « 00> $m , $0000> $00ff> $ffoo> 
•***w»*»»*i»*M<»*o*is) 

mask2 tab 

dw$0000, $0000, $0000. $0000, $00ff, $00ff, $00ff, 
$ OOff 

dw $ff00, $ff00, $f f0 0, $ ff00 , $ffff , $ffff , 

col-size equ. Number_char-rows . 8 * Number.bit_planes 
(16) (4) 

pxoftab 
temp — 0 
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rept32 , 

dW t6mp ' temp ' tem P' te »P' temp, temp.temp.temp 
temp = temp +coL_size 

endr 

pyoftab 
temp=0 

J_a_32__ 



dw temp 
dw temp +2 
dw temp +4 
dw temp +6 
dw temp +8 
dw temp +10 
dw temp +12 
dw temp-}- 14 

temp = temp +32 
endr 



* Y _#t£«fl PLOT X *> Y 202 * 204(*** # «* 

*X *##202 206 M. 

*#* X *#« 202 * <W(*„*t** g 
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"N 



210*RAM *«M**H*fARAIIJUB»H«. 

* BIT-PENDING 210 * 0.M**** Ul^, 

BIT-PENDING 210 + # BIT-PENDING 

210 BUSY 
«Ht#lB PLOT-ADDR 216 flj 

If #fc*##££ BIT-PENDING 210 + BUSY 

If -f PLOT-ADDR 

ft. 
#ftl 

* BIT-PENDING 210 fc* FFh «lg$fr#ft 3 

#ft2 

ARAM «TPLOT-ADDR+iHB4t4fcA***f 3U| ttBt ^ 
* # £ 3+ * PLOT-BUFF t . 
#ft3 

£ BIT-PEND 210 M#ft«|fft*ftJt« * #4#£$J 

PLOT-COLOR Off, *!li&#fr#ft 5. 

# PLOT-COLOR ^fMH^I o 4?*A* * BIT-PEND- 
ING ^##^^6^ PLOT-BUFF ##r*i# e 
0f!| RAM ft PLOT-ADDR 
#ft 5 
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&*T#E&#<PLOT_ADDR+l)*P&tf PLOT-COLOR # 

8 # 256 * (PLOT_ADDR+16)±&*T# H ft 

*#**fr PLOT-COLOR 2 ft. 

ft B ffl + *±*MI FA* i|4p-&-HA-ft 

(y[3. . 7]+x[3. . 7] * 16+(x[3. . 7] * 4) 
&&scr_ht) 

y7 y6 y5 y4 y3 
x7 x6 x5 x4 x3 0 0 
x7 x6 x5 x4 x3 0 0 0 0 



px9 px8 px7 px6 px5 px4 px3 px2 pxl pxO 
Siffflfrfl 6 1 ^*jfo&/ c £~10#ft + |S|&;fcpx 

[0.. 9], 

*5*«*$#**ttJtftt*ift 12X3 &4 y ft&te# 

IK &#±*JFV£ifcfl[ scr [9.. 22 

4,16 * 256 

tf*****fcflr**A*ttl #2*4 ft*#*jfc«£##& 
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214. 

£#fe*2i4 MrftlBMllAJlRAM 

216. f##Rlfp 
R2!?#&X*#&Y BH#JWtf W . 

218 fe* 214 ft* j& *#*«#** 

*M«tt**ff*JlRAM. 216 
JMf ft *J» 214 *ftA*i,_:IUfcft|fc# 218 J|#&_ 
&fl#200 PLEQ. 

#¥ffit#&208 £*6&*206 4rgGUI&X*i||*-A. -ftjf 

®it*# 208 * RAM 88 **, RAM RAM 

^#88^^^^ih*#i|Jt^t. 

****** SBgi*tti&&]f.%llliW. £ 8X8 
&&206 + # 64 

200 flMM-gtiflr* LDPIX £jij$t#g 220,fcfc*##£ 

54 COL. ^#H*200 

# DUMP m%&&& 206 

^#®.-S/ s 4DUMP^,^^^ #220 *ftft#*** 
n 226 *>###228. i DUMP ft****4JUI H fc* 226, 
H t«Jtltt*#g4*##228.ntf, n 224 *fl$fiJM:**tf 

##228 «rW*r#iB*«rJl«B#«tfli#8(tM#»^t#. 

lfljn.222 i|«#AiLDRAM^#^#<jt*. 

T. RAMD&A###fcA#£#nfefc226 &$fl## 
228. m% 228 * A *P S 7 J9f^fi RAM £#J&& 

*j ram t#^^.M^4x^-M*x,Y %*mm 
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£0 9 ft RAM ^038 88 -fr 

RAM (■)ft**gti«* e #J$+RAM ( 8 >&3« Super NES, 
Mario JfrAffftffift Mario 

£$#$o RAM ££^#88 ^llf^f|#I^^^^^ 

0 10 ft#$g& 310 IP^^H 0 
RAM *MU* 88 I RAM. ft«M.ft£ABAD. ft*. 

+*4&60*ftMr*1Urt4ft*RAM 

RAM 88 16 300.& Aff +*4 

* 60 0?**** m®Tft® &%®)k 16 # x is # y « 

«ftfc RAM 2f Aft&# 0 300 ^ftH^Att 

, 302 MA***60ttJf 

#**t<ieF*iraij| ram 

RAM 88 20 ftJfctt^ ftft&jl 308. # 

# 308 310 ft* 310 * 

Jf/^iMWHttCACK. &«&OACK, $#&$-RPACK t 
)^#*-**»A. & * Super NES HA 
ft :&&fir 308 *g Mario "W**^fl^ 

? RAN RAM AffgHflr* RFSH ftfl»& 310 * 

310 Mario RAM ft^&.RAN ft RFSH ^-f 

%"&"&&-&W&® 10 +Jf*lHr#*tf*. 

*k«&&&# 308 16##&&&#$## 306'&*Jfe 
M^rA o #^^«^#^306 «^#4#^#60 0rj*±ft&# 
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<*4««ftAttft«#ftK«#SsM W**Bt ****** 
*&*PC«** 0 #B#»g$* S , w ftttij^^--^ 

- « a a **«» ram mo.mm T J | 

ffSftlil 308 »A#***Ta*ft 

DACK, ***Mk»**K*t#* #Jfe## l« 

*a. pack. WR 

CACK,DACK PACK **#±ft(9 MB )«« 

tM ** S ^»**^^KAM6,RAM8„ ## 
312 3 i 0 

!t!° ********** 3i 2 

5 *AM***« RAMA *H 1 RAM 6 

ffl 1 ff*;*±4tf ft *S*t&*tf * RA3.*«tt«4ft* CAS * 
* A***? WE « A RAM «,RAM 8 

£±g 312 310 *M 

RAM DO NE #«*lHr**4#SU 

RAM RAM 
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RAM »&^RAMD_1TN IM$ojtWM| 
312 & ft RAM A «*Mgr*&jB * *»0*+-h'*tf -»* RAM 0 
+ ^^^^ RAM JS/ B &£CJfir$ CAS.RAS * WE. 

*±*jiflMa<tattMjnfgfltt. {i>^^#^RAM^-f- 

ft*£4UM 1 1IUI o RAM BONE gg gC 

&£it##&}#j§i ram MHFj*&M*«*#«£*3io 
#$$o lotf*, tfAg* 310 *jk***tt##*ttAttflr 

^ CACHE (M^^^#)^^CACHERQ 9 ^#iD^DATRQ^# 
&#&PLTRQ 0 3£mAftf*-+&M®H%&®&%#%. 
325,327,329 * 0 Mario & RAM $ROM, M 

CACHE $*flr* CAC HERQ 
H 10 H5 t*^**^jE#,ff RAM S 

W - * * * g RAM 4 ROM $ 0 & # CACHE # * flr * 
CACHERQ ^BJ^IACACHE («3&£i#)94 #J&#4^*T. 
&##*#^DATARQ RAM #Jgt &#^<0iJip 

*t Jl$#4)*3ft&#/*£ft 0 **, #ftS*3iojfett'ift& 

# ft iff 200 
PLTRQ 0 

i Mario &#iE&a£?T^ Mario #$5$: BHt$€^ 310 

SUSPEND (f #)^r^^^-f"0 B, ^^^f^ 
WMr); *4t«l^#«r CACHE ft*, ftfttt*, *#JM**flT* 
^##325,327 ^ 329 CRQ 9 DRQ jfr PRQ fl 

331,333 ^ 335 *** tfr«##KrR*ttliJ $£ft&itf*-fr 
4fr*3±ft£*o &&#®,CACHE#£^j|;fr$g#ft& 
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CACHE **ftft«ftf e*ftft#*» 
CACHE #4, £<&$ARAM ♦ft*4> 0 ftftffftA*tf * 

* $$##G&, A fl 333 £ 335 J| 6(4lftft«itAft^ 
&&3$HH2#g 339 * 341 S<t 0 

3E#& 337,339,341 ;$-££G$, H£ SUSPEND ft ft 

CrA^H 331,333 5^ 335 tft&^Ho iM»^^W|^ 

.\ ***.RAM. # SUSPEND *<ftft **ftft. ^ 

SUSPEND 1 $## 337,339 5^341 ^£&$£#, 

•## 337,339 $i 341 + ftft-^ &ft#"l"(#->M!$ 6ft&3£ 
ff)N-4^H^S^ e n 331,333 * 335 J$± RAM ftftAft. ft 
CACHE REQUESTCft 337 ftfiftftftft* 

&ft#&339 3fc^£&5#, ft CACHE & DATA ft &ft #gft 

^#^337 - *ft*ft«#«r*ftf flftt/fc^jd^^n 

iMTftCACK; ffit-*ffl 10 CACHE 94 

RAM)it^^ o ft © io t m% tm& ram 

ftftWflft/'AftftftiMlrftDACXfrftlHfrftftilftft 

$#& 337,339 ^341 $ ft Hi ft 4 H 343, « W ft 
NOR n 344 RAM #* ft 345 

♦ft^ftftft^Ai^ftftaft^ftM^^-.^^^^ 

i^ftft-fftAftSK^fkftDONE 6 NOR H 

344 ^## 337,339,341 ftft e BONE it ft* I! RAM 

Bft*. done ft^^/kfk.ftft#ft«ii 310 
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68 52, RAM 

Mario *^if^JHJt«#jKtt. it 
# Mario $##i!£*§ ±ff *H ft RAM gfl* 

« *P RAM B8^T* Super NES*# 

21MHz Bt##-B-*«#ffl Mario &ig*^ * j& # 
^Jtti^^T Mario &#&«#^F R£X#-f 21 MHz * 

*M** tttXifcH #-Mario 7 JM********-- 

i.JIBll Mario o. 

*f- s ii + ck &w* 

ttoHMfU'ty DIN. *fcDIN ttfc*&fi^a££1H;-f tf#*(*CK, 

#W DIN CK n&#i$^. 

*>Bl2tt%9!> H 11 Jff* ****** Dm AK*010,*1 
#110, 100, 101,' 111 0 010. fflll 
&t#*p ROM &||# 104 *P RAM 88 && gftft 

ttfHf&ofc*. 

**^^010 W ^^^^10*W^^4*^^DIN. 

H¥t ck (&*&&;&*),##&b &n e jtft^j*** 
"ioo»,i *nA««#icit^^^ 

"101\ 

###C£Bii A#*tt#fc*;*£#{ii. ifcA* 

^#^t#^*nci^^^^m w .iB«f#tf 
&on. A^*#cxff**#A*nBft4i##c Aft, b*jk 
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H 13 H%t$-$8&* & 0 4B l| MOM 104o ROM 

104 tliMHy&IIHHfttt. ROM io 

RAM 94 0 #4« IS *1T*a*a!tAft£tt# RAM 94 $ 0 * 

16 & Q CACHE ^at^ 400 2 
-fc-fci&3£$& IS CACHE &ttftTtt¥?*'tiUM& L &ft- 

# RAM 94 &*£xHt*ft+ftHM 0 Afttt&**ft€«MJt*4l 

^tf&tinttMM^, Bm$Eft4^£o #~$&£9! 

ROM ^ RAM ^^#4^^ff^:^ 

@4B t^ai^M^^M#^^!#68^^^AI!j^^it^# 
;frp$#400 $ CACHE -f - , t&fl BttM3&|i#RAItf 04 + 

# ROM RAM.^^^^#ipa# 400 £&#&g/fs&;fT A W 

PC »A«*f««r 0 

ROM 104 t ft Afffifi4)FiP« 400 WAIT 

GO gflflr* 9 1 134 91 Mario 0 
WAIT Mario &#&"Xfr ^E^MfM 
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400 ^4 — 

^ • ^* ^ n i3 nor n 408, « rom * * # 

4os HrJ&^^A. i^a^€2#^a^a4oo^^^^^ai"-f 

CODE FETCH, ■ 

£*tf&#ff#ft*i£# 0 d 10 * * iMUMteftgft* & 

4Sk ROM- 406 JT^-rkOM RDY ^#47 MW 

^ ROM ft«»J&T*ftROIi &|§ p M^Mn to 410 M 

TOM ftMtftfJROMRDYn*****!^**, W 



#W#^, ROM DCK 404 

DATAFETCH1£4&*###gRl4 7 g 

*X«*iliEN-RHflr*. 3 ROM * BHHMM06 

^&&ROM&&^$±^&#$||# t ^£ 



ffl is t^f^^ROM *li#ATat«reA+^tf«-^# 

K 412 Super NES ft HD ing ft , £^ _ 

4- ROM ««#ttK«lb^^« Mario ^ 0 

412 ft#&#&#414||#£#23##ROM4k:!£&8# 0 & 
ROM ***S1W*ft;tAa*tt ft#PC 

RAM IAM^,4tS^e^ * -f 
400 ftp ± ft CACHE LOAD 1$foMfr&l£&%&% 
**<*-\*#*****#Rl4 tf, A Mario R14 
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$114 *V#*&&a08&$l#O4O4 BATAFETCH 
A Snap®? NES &#&&HBjfc$&&0#ll5E##g416 

406 ^#^itap ^W^n 410 ROM ftttfT-? ROM RDY, g 
-ROM ROY-##-A& *r^T*R(M ftMft ROM-BE* M}]&- 

414 Super NES HA 

rom ^4Eo 414 &m\mm%"Rom»&i 

Super NES "ROM'gfl ft** Mario ROM 

Super NES $B#rf ROM Jtlt A AMIsTM. 

#&#&^422 H# ROM ^g#104 ROM 
ROM D £ Mario ^^g^^^Z ^«$ 0 &^&$#3I- 
404 /* £ ft DATAFETCH ^ & ROM g 406 /* 4 ft 

ROM RDY^-f^^^n 418 M^ROM fiJfgttO 
ff . ROM &&&&ROM DE7«*0]**ROM ft#ttHa| ROM ft 
>t-^420 o 

422 #&#4ft^(#*P$a£#J|l##&R14 
* & #*ff GET B stftft+ft4)ftMft*-*A. 

£#ft*l$#&#i£*|,> ROM $$^104 Jfc^Htff^&SlBI 15A 
+ J5f ^ ft) Mario ^tWM^otJj" GET B . 
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*A*,**, »«4ftZ Mario 

**# 68 506. #%«#* 506 

ram 94(A*f-*w#t RM-f 
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1 t¥ «r 9 

#ifi###506 t«F64>h#*t«r*->h#^^ #4A 

««#RAM94+«F.16ft#*.4AROM*RAMJ|liB^* 
^ RAM 94 **±#*. £*±iftHMP#&tf 
RAM 94 B 13 + #ROM 104 -fcft 

**A**ft#**#400 16 £^ tJ . 

#jcn fc* 510, i*«iht« 0 it&M 15,14 

502 »*-*A*l**JKfc*X#)'lROM 
ROM ROMRDY C* -* *> , H 510 

506 £ 504 4*^J|±M. 

it? *ft# RAM 94 ft* . 4 £ 501 j. ^ 

A if 500 £A3L#ii-##PC ft 13 ft**** 

ft. 14 J5f 506 

3 ~ 15 502,t***I#it*£ PC ^ 

***A*«A***#RAM 94 #&# 5 02 



MiB^S^-f" O/RANGE ft 502 * A ft * 

$S 504 502 &*Attfitt#ttfc&Jlu #4?M£§i£il# 

RAM 94 $ 16 Kftff ^ft^tAAfi^t 

iH^^^#^#^^512 > t#64^^^^#^^^l|»-^^fiJ 

nor n 5H.ik>h«##^ **«^J»<l*#«r4#ttA^**lr, 

DEMUX504 ^ai$64&&#at&~&#£#$#'ft 
*#*ftlB. ^AI»jNORn514 M-^Aft*«MffSA#4 
^&&&$i£ii#RAM 94 *&$J0ffi8A#*Pig##;l|&@# 

Bi5#iBffl4At*lB^ALUit«i/#4.#«l#*lfir«H, 

fr® 15#f*,ALU&$#/ lh*#4*60gfcAff$tt#RABtf 
94, ROM &$#104 3* RAM &$^88&##4o ^1 Mario & 

15tSiBo 

# 525 RAM 94 , ROM 104 jft 

RAM g «| * 88 & Hi dl • ###f&# ft**&AJi 

#31527. #H#&4|525 &#£f> RAM ROM #J 

*--*Aft«J#*K*##ft*lt#A. ROM jft RAM 
#43lff M o ^ 525 4ffti 68 g 

^^g^J^-f- CACHE CTL ^M^LAHftfi4lF'RAM 94 
#4, &#^&fl#g#.tftt#4£&M&&&#RAM 94 
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ROM <4RAM)$##4#, ft*'BOMgfl& 1040* RAM & 
41 § 88)>* 4 Ajr'o & -f A RAM 4 ROM & 
■ fre#+*4#gf|r£*£|| ft ROM ~j* RAM mWTotT 
88 j»> 4 M#i|-ft4M#tir9 pcen &&$ 0 

§N , #&f#£&&fftt 0 ROM 10 $ j§^g|;g 
RAMM4tf4^RAM SWtfROM 

^^PCENit^^lHj^, ram ft, 4 

537,539 541 #fft£ ttftftftff*** • tt/ 6 ^***^ 

52f ft#4€&&&&*7&$€$551 . 
&*T$&|i« 551 /S-?ft#&f|tft4tt*4*#, 

60 &%&%&Mfa7&&®&%% 543.. fc* A tt)T B* 
^MfMMWW/fcffcALTlfrALTBilr*, B(*99*iJ:0Fgttft& 
^*A#-f&MM.TMW^***«rALTlPRE#^4fe 

543 ;*£ft 0 J il ft ih Hr^»4(9! & 
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527 Q ALTl M*TZ®%fr$WM%M%% % 
&ff^> #®AM®&&n 541 |f^$^g$ 537,539,541 

55i msm m$m%>$m$imm 

JM**SBiim~ALTl ..*.ALT2)'#^ ft JM^tttt * ffi/* 

-f E&M€$545 M» ALTlPREflT^, 

543 t OR D 549 531. 

$ ALT1 PRE flr*g& ALT1 547 3# 0 OR H 549 

547 ALT! #® ALT1 #f &&M€& 
537,539,541 ^<> 

&® is f **4ufe*A#&H£*Hr/ B & 4 

XSELO; XSEL1, XSEL2 ^ XSEL3 0 &E9'M$$#&£3& 
17 *&^###&#|£&76 620^P 

7G 529,t/ c £--f ##4##XSEL_U0,2&ffi$#3|$(##535 
fc^fMrflT* XSELO $#^535 PCEN 

. fc* 531 ;* 533 fMrflr* XSELl 

^{B^XSEL-Ulo ALT1 PREHr^tt^jbff€«551 4 s 
MM** 529,531 #M?4J^$#&g«|g$76|f 
&&tt^£ft$##o$*P&&*T&f&|fc*551 tJ9f^»ALTlPRE 

531 ftflTf ^-t^^^#^^##533 
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n * IB # * USELl ft USEL-Ul . 

TL1 I ?** f CK ' ******** ram 

*>ffl 15B RAM 1)#J g 

»*##527 tMWf;^# M#i)tt) 2 

*##$*#*527. 2J7 

18 t#t*IA ft*+**«4#«# 60 l 

i*#4*S5tt#*. 

**** ^ 50 ' 68 52 

Mario &>j-x;#. 

*-f ffl 15 fcfc 551 2 

535 529 ft#lB. 

+ ************ 

ft. 

■ 16 **m*Pk** YfrZ ftftft*##«#tf +ft* 

78 604 i6 

^)kZ Aft**A, ffi£fc#&&606 MUiltY 4 ft AMP 

# 604 *P 606 & 4 600 jfb 602 ft 

*A. 600 * 602 ***j*±*VFROM"*«TO«**ff 

4. 600 *> 602 ^ * W*T*OM»t*ft***** . 
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tH*ief4*ft*a***ft*^ff#0 60ofrfoio $#S6oo 

0 604 ^ 606 M fr&i&JkQ&&!k 76 * t # 

I^WAo 604,606 

^#I^Mo I^^C S^NESTO^tg^, & Super 
NES &ILA&&til*L&ibaiitiiiL&3itk0&H1k& 604 $i 606. 

604 *tofr£JI&li&& la^W, — 

FROMSET FROMX f 618 0 -fc* FROMSET if 

■^ 9 y AH« A«ttttipfta|4r#ft 6i8 0 H«## 618 

622, o#&#&& 622 &^«|fct#&R0 Ofl-f 

622 ftj5-&A£#&#&#620 
&# 620 ^«&a^itt#(IFf ## R15)ftft#«&&fr MERGE 

* 551 Jjf/^fl XSEL2 XSEL3 ^^^^4^^*^A^-^ 

Y «ftJ:*nftft*£X AftJb. frtlfg. #&&&#622 ^ 
-&A£J:3£ FROMX $#§618 ft&JlJ o#J&3t&#622 fefttt 
>t$^© 15A + #f/ E £ftXSEL0>?PXSEn # 

J?t«R0-Rl5 f tt***##**ft+A:#tt&J:Ve, 
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*ftftfl'*£ft*l*. *##Ro-R3 ****** »#*» 

608, R4-R7 ft* di ******* 610, R8-R11 

#* Iti *** ftfcft* 612, 19 *#* R12-R15 ** & *** ft 
614. ***** 608. 610,612* 614 ftB^ftA+ft— 
YSEL1 *> YSELO *#*A9 16 + 0f*ft*ft 

*** 606 HA*. *ft*&* 608,610,612 *0 614 **ffl$tf* 
A£ * ft*** 616. * ft*** 616 ft* 9 16 t ft* ft*** 
606 '.ftriB ft YSEL2 ^ YSEL3 *ftMftV4 s #A t *-*7* ft 

*** 616 ft#* A ft* ft* *#* etf ,*» a a* W* Y|l 

@JI|*#*R0-R15 #*A. #*♦***--** *.!:**• 
9 16 J^WAitt ZSEL ^01^3 ff^*H|jiS#IA. 

- tt# * A CK * - ft ft* A DATA-IN , *fc ft J* 
*£&*ft**A*AZ 

************** R4 g*#**tt**>** * 
**A*Ajt****it****A. *#*R15 BPg#it&J§- 
PC, tirftftAHl3^ROMftftft + ^ft**ft#*it#400 

****GGHIJ) v *i*****ft# 16*f ft««3l***ft 
# RAM *Jr*J:ttft*#. ft*ttft#JJ4A#4M*»ft- 
a#**f LOOPEN, &£ifl#i|tf&;fc#*#jfc*fc PC 

;foJ:*#*R13 *ftg. *#*R15 ********** RE- 
SET *oftfr«*f#4tf#*#*R13 ^*#ftAft^Tt*»«rft 
ARN. 

*p±#r#, ****B***«***±***«*fc*K# 

^^B******** 1 / **** 
£##***.9 18 £SiB##ffi**fc* Mario 

9, ifclfl *T *P ft X* Mario *****;********?**#* 
0#*-#£. TMtfl--*** /*£****** Mario *#R 
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fkJk Mario 

Ris AtMilrJlEt^^iltdl^^ 

# Rl #«ft*'X R 2 ## A* Y ££* , R7 

, 650 

#fc*4fc. 

652 0f*. tt£$fr *^fK^^#^^^^-^^ 

JE|k*9l€*Albttll^A v *!l£#*Fit##$#(654)#&tf 
+ff V 4 ft ft*(656>. 

#Jf it##(654)ii###&j3 -^ft*(656). 

X £##£fK660). Y HEIGHT (Y $£)it#(622), 

#*«7jirM«^Mjt^i[##B^« 650 ttf&fx<664).ft 
Y*IM*it*K#*lTH3«*<665>. *Y HEIGHT*?*, ftja 
*#^#*ff#. #^#££(666). 

Mario Tff&iB&fcB 

i ****** 

<T=2 »#*y#* 

rxl-3 iff££*x#* 

rxlinc=4 , x 

"<2=5 ifflMr*x*£ 



83 



rx2inc=6 
rdy=7 
rlcn=12 
rloop=13 



hlines 

miwt rloop, hlines 2 , fc£ hline 
hlines 1 



mfrom rxl 

mto nc 
mhib 

mfrom rx2 
mhib 

mto rlen 

msub rx 

mbmi- hlines 3 
mnop 



ix=(rxl)>>8 



» -fe£»rlen=(rx2>>8)-(rxl>>8) 
I £rlen<0 M&j£ hline 



mine 
hlines 2 
mloop 
mplot 
hlines 3 
mwith 
madd 
mwith 
madd 
mdec 



rxl 

rxlinc 

rx2 

rx2 inc 
rdy 



»rxl + =rxlinc 
irx2+=rx2 inc 
i rdy— =1 
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mbne hlines i tJlrdy^fc 
1 

mine ry » *PTtf#T— ^y 

Mario jfc&ffa*, KTftlfcflJHh* 

tft«*P Super NES *P±® 5 fcS ffl ft* 9t*f M 
JMtfW # «LK«*#W^VH|fe 4MF #4 A.- J5 -4 > Super NES ~ 

Super NES Jktt 4 H HA #4# tt.Mr XEQ Jfcft Mrtt ^ 1 9 A 
ROM 104 + #>^#*##. Super NES f^fj 

ROMtt«#i04,«^M«t##MrA*fl^#Uz Aft. ft 

^J#*F##R15 Mario 

Super NES ft ROM 104 3f A&ftftJg- 

fclfcfc Mario «TGO»#Mft. *««i)-ftMft*^ft#||it 

*#**f-&ft&&#£*, *A*4ft##jM«*il'ft*ft* 
**ftft4ft#££*49F#ftG( 16 

ROM 10 ROM ^flif-it*#(ffl 13 406). 

4# Super Mario *P##g#?i| ##### + 

##a#***T*fT.. i ROM £ 
«*104 *#ROM £####£$15 fttfftOg 200 
#f £&fr##-&#4"IWT rloop, hlinea 2 W A ROM Aft* 
##B4A *#at*£$#&62. fcfcEttfcf A&fi&£# 
RAM 94. &ftfr&4^IWT rloop, Mines"*}-, #g#it&&&i*. 
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ROM ***(-*# 406 s.MiL*1k%(mi?)%\AH&*. 

* RAM 94, ###£ROM£||#104 t^f tX 

fe#*##R13 #£*A##Z IE 

*«ift #4'FR0M RXl*tf, 

ft Bfc'FROM Y^t*# 602 (JJLffl 16).- M 
RX1 C*##R3)j|t*ft*J: Y &&##t#$16#«FROMX w 
*#*618. ^*.ff-TORX w t4N-,^4^^*^IS^^^ 
ft Z"*## 600 (JJL SB 16) . 

-Hm»#4*€Jt# - FR0MX-*##«r+A^***AX 4 

Hffi&tfft. ALU#X &*Wf*J|ZAft^nH, 

z AftJift******. £*fcx#*ft/h#*p£#£*#|&. 
RX(t##Ri)f T*--**ftft*A. 

&&*T#*"FROM RX2 w fth *P J: Jf £ * ff'FROM 
RXl w +^^^*#.^HIB w #4^lt^^^^^ft|X^#^ 

#R0OB#*>N^**4NF#). 

«RLEN»*4*«SUB RX»#4£€#^&ft&A**£#&ft 

* Affi#ft*rft RLEN(12)=R0-Rx. A , 

R15 #^R15 *»±^#4). t7ft.R15 7tt#HfffttfH*jEf 
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"LOOP*#4/B-F $ffRl2=R12-l #R12 * 

JO R15(«^iHt#)*± 13 ftrt£#Jfc£*T##. 
#ifc*J RAM 94 ttfc 9 * , M 

g*** 400ftfc*lfc*fc#, RAM 94, 

fcfc**#RAM94**Tffft#*. 

J*._#£#4.#ft* RkR2(#* x ft Y_A#)«*b'iSrJl'if 

^jSr»4At*ili^C0L0R f##»54+M*^^^^. *** 
#&*>r-#G0fc&&>,jLal Mario 

ft^WITH RXr#"ADDRXl INC"#4 ft £ 

tl X &#. *4ft*«WITH RX2"*P"ADD RX2 INC"jB*J£IM*# 
"DEC RDY", -BNE Mines rjfp-INCRY w #^ *#i'J 

TBff A*il99 PfiPfttf Mario $Jt«8K& 8 # X,Y 

ftz Aft****. M^«9IM*Jt91iirll«tt*j|il^B« 

LISTING ROTATE, 

i &3F## rmat 1211, rmat 2133, rmat 2322, ramt3231, 
rmat0033 + 8 ft X,Y,Z jfctt&fc 

i BP 127=127/128= 1 
i -128=-128/128=-1 

, *&4tt£tt#tf Aft* 2 + 8 ft** 
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routptr =10 , £ft#£fttf *#4Kptr) 

msh— rotpoints8 

miwt rH.pointsaddr ,# fc#r£ft#£ ft ROM & 

miwt rl2,numpoints i#f£ft##£##@ 

miwt routptr, m-rotp- , $ ft ft ft £ ft $ & ft RAM 
nts 

mcache , 

mmove rl3,pc i%7&ft*F:%:U: 

mmatrotploop 
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mgetb 






mine 
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mfrom 
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rt 
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mine 
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mfrom 
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» 21 
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mmult ry im21»y 

mto rt 

madd rt 

mto rz m t 

mgetb 

mine rl4 

mfrom rmat 3231 ,31 

mmult rz , m31 » z 

madd rt 

madd rO 
mhib 

mstb (routptr) ft x 

mine routptr 

mfrom rmat 1211 ,12 

mhib 

mto rt 

mmult rx iml2»x 

mfrom rmat 2322 ,22 

mmult ry »m22#y 

mto rt 

madd rt 

mfrom rmat 3231 ,32 
mhib 

mmult rz ,m32*z 

madd rt 

madd rO 
mhib 

mstb (routptr) »##^#^^y 

mine routptr 

mfrom rmat 2113 ,13 

mto rt 

mmult rx , m i3 * x 



mfrom rmat 2322 
mhib 

mmult ry 

mto rt 

madd rt 

mfrom rmat 0033 

mmult tz 

madd rt 

madd rO 
mhib 

mstb (routptr) , ft z 

mloop 

mine routptr 

B 19,20 *P 21 ft £ #£±it##l * ft* Hp Super NES 

**dl--*B#V**Mllft*|*B. #B#*£B>t$it!i&B* 
Mario #iif Biffin. B 20 5fp 21 A ^ & 9 19 & 

Aft. 

*&W e.ft#ftJfc%ff^B#7 . &«lr^*ft#ft*^ 
A«±^^*«lft«#«ft^*«|, 2£#g##^ 
*ft*AATttf|fiB#Jlt<-fc^ft# t BTB*fta**jE*fl* 
UitM*jt9l«ir^ft^«B4:AilF<ft^ft#«lr. 
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